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of	 ≥5	 in	 nulliparous	women	 or	 ≥4	 in	multiparous	women.	One	 trial	 included	 only	
women	aged	35	years	or	older.	Women	randomized	to	the	planned	induction	of	labor,	
received scheduled induction usually at 39+0 to 39+6	weeks	of	 gestation,	whereas	






term	singleton	gestations	 that	were	 randomized	 to	 receive	 induction	of	 labor	had	
similar	 incidence	 of	 cesarean	 delivery	 compared	 with	 controls	 (18.6%	 vs	 21.4%;	
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1  | INTRODUC TION




Therefore,	 some	authors	have	advocated	 induction	of	 labor	of	
even	uncomplicated	singleton	pregnancies	once	they	reach	full‐term	
(39+0‐40+6	weeks).4‐8	 Opponents	 of	 such	 a	 policy	 have	 remarked	
that	 induction	has	often	been	associated	with	an	 increased	risk	of	
cesarean delivery.9‐12	 Randomized	 controlled	 trials	 of	 pregnancies	















2.2 | Study selection and risk of bias
Inclusion	 criteria	 were	 randomized	 clinical	 trials	 of	 asymptomatic	
pregnant	 women	 with	 uncomplicated	 singleton	 gestations	 at	 full‐
term	 (ie,	 between	 39+0 and 40+6	weeks)	 who	 were	 randomized	 to	
either	 planned	 elective	 induction	 of	 labor	 or	 control	 (ie,	 expectant	
management).
Only	 trials	 on	 asymptomatic	 singleton	 gestations	without	 pre‐
mature	rupture	of	membranes	or	any	other	indications	for	induction	
evaluating	the	effectiveness	of	planned	“elective”	induction	of	labor	
in	 full‐term	 singleton	 gestations	 were	 included.	 Exclusion	 criteria	
included	 quasi‐randomized	 trials	 and	 trials	 in	women	with	 prema‐
ture	rupture	of	membranes,	or	with	indication	for	induction	(ie,	in‐
trauterine	 growth	 restriction,	 diabetes,	 gestational	 hypertension/
preeclampsia,	oligohydramnios,	fetal	macrosomia).
Inclusion criteria included different methods of induction, includ‐
ing	 amniotomy,	 balloon,	 oxytocin,	 and	 prostaglandins.	 Trials	 using	
methods of induction that are not currently considered the standard 
of	care,	such	as	laminaria	tent,	were	excluded	from	the	meta‐analysis.
The	 meta‐analysis	 was	 reported	 following	 the	 Preferred	
Reporting	Item	for	Systematic	Reviews	and	Meta‐analyses	(PRISMA)	
statement.16	Before	data	extraction,	the	review	was	registered	with	
the	 PROSPERO	 International	 Prospective	 Register	 of	 Systematic	
Reviews	(registration	no.:	CRD42018094876).
The	risk	of	bias	 in	each	 included	study	was	assessed	using	the	






were randomly allocated in the original trials.
The	 primary	 outcome	 was	 the	 incidence	 of	 cesarean	 deliv‐
ery.	 Secondary	outcomes	were	 incidences	of	 spontaneous	 vaginal	
relative	risk	0.96,	95%	CI	0.78‐1.19).	Regarding	neonatal	outcomes,	induction	of	labor	
at full‐term was associated with a significantly lower rate of meconium‐stained amni‐
otic	fluid	(4.0%	vs	13.5%;	relative	risk	0.32,	95%	CI	0.18‐0.57),	and	lower	mean	birth‐









Induction of labor at full‐term is not associated with 
increased	risk	of	cesarean	delivery.




















3.1 | Study selection and study characteristics
We initially identified 18 trials evaluating the effectiveness of in‐
duction	 of	 labor	 in	women	with	 full‐term	 pregnancies.4‐8,13‐15,18‐27 
Eleven	 studies	 were	 excluded.13‐15,18,25	 Seven	 randomized	 clinical	
trials,	 including	7598	participants,	which	met	 the	 inclusion	criteria	




The	overall	 risk	 of	 bias	was	 judged	 as	 low.	Most	 studies	 had	
a	 low	risk	of	bias	 in	selective	reporting	and	 incomplete	outcome	
data	according	to	the	Cochrane	Collaboration	tool.	No	study	was	
double blind because this was deemed difficult methodologically 
given	the	intervention	(Figure	2).	Statistical	heterogeneity	within	
the	trials	ranged	from	low	to	high	with	no	inconsistency	(I2	=	0%)	
for some of the secondary outcomes, and I2	=	38%	for	the	primary	
outcome.





score	 of	 ≥5	 in	 nulliparous	 women	 or	 ≥4	 in	 multiparous	 women.	
Walker	 et	al	 included	 only	 women	 aged	 ≥35	years.	 Women	 ran‐
domized	 in	the	planned	 induction	of	 labor,	received	scheduled	 in‐
duction usually at 39+0 to 39+6	weeks	of	gestation,	whereas	women	
in	the	control	group	received	expectant	management	usually	until	








Uncomplicated	 full‐term	 singleton	 gestations	who	 received	 induc‐
tion	 of	 labor	 had	 similar	 incidence	 of	 cesarean	 delivery	 compared	
with	controls	(18.6%	vs	21.4%;	RR	0.96,	95%	CI	0.78‐1.19)	(Figure	3).	
Regarding neonatal outcomes, induction was associated with a 
significantly	 lower	 rate	of	MSAF	 (4.0%	vs	13.5%;	RR	0.32,	95%	CI	
0.18‐0.57)	 (Figure	4),	 and	 significantly	 lower	 mean	 birthweight	








F I G U R E  1  Flow	diagram	of	studies	identified	in	the	systematic	
review




showed	that	scheduled	 induction	of	 labor	at	about	39	weeks	 is	not	
associated	with	an	increased	risk	of	cesarean	delivery	compared	with	
controls	expectantly	managed	at	least	until	≥41	weeks.	Furthermore,	
induction of labor was associated with a significantly lower rate of 
MSAF.	MSAF	 is	 associated	 with	 an	 increased	 risk	 of	 adverse	 fetal	




Although	 induction	 was	 associated	 with	 lower	 birthweight,	 a	
mean	difference	of	about	100	g	at	full‐term	is	probably	not	clinically	
significant, and we found no differences in adverse neonatal out‐
comes,	including	Apgar	score	<7	at	5	min,	and	admission	to	neonatal	
intensive	care	unit	between	intervention	and	control	groups.	There	
were	 3	 fewer	 perinatal	 deaths	 in	 the	 induction	 vs	 control	 group	
(Table	2),	which	equates	to	about	one	fewer	perinatal	deaths	every	
1000	births	if	a	woman	is	induced	at	39	weeks	vs	expectant	manage‐
ment, but this difference was not significant, and our study was not 
powered	for	this	outcome.
Other meta‐analyses have addressed induction of labor and 
cesarean delivery.33‐38	 Two	 reviews33,34 included women with in‐
dications for induction, such as intrauterine growth restriction, 
F I G U R E  2  Assessment	of	risk	of	bias.	A,	Summary	of	risk	of	bias	for	each	trial;	plus	sign:	low	risk	of	bias;	minus	sign:	high	risk	of	bias;	
question	mark:	unclear	risk	of	bias.	B,	Risk	of	bias	graph	about	each	risk	of	bias	item	presented	as	percentages	across	all	included	studies	
[Color figure can be viewed at wileyonlinelibrary.com]
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hypertensive	complications,	or	gestation	≥41	weeks.	Both	showed	
not only no increase in cesarean delivery, but a significant decrease 
in	 the	 incidence	 of	 cesarean	 delivery.	 Saccone	 and	 Berghella35 
showed	that	induction	of	labor	at	full‐term	in	women	with	uncompli‐
cated	singleton	pregnancies	was	not	associated	with	increased	risk	
of	 cesarean	delivery.	However,	 they	 included	only	 trials	published	
before	 2014,	 and	 therefore	 fewer	 trials	 and	 fewer	 participants.	
Sotiriadis	et	al	 recently	published	a	meta‐analysis	on	 the	effect	of	
induction	of	 labor	at	39	weeks	compared	with	expectant	manage‐
ment	on	 the	 risk	of	 cesarean	delivery,	 and	on	maternal	death	and	






the	 meta‐analysis	 by	 Sotiriadis	 et	al	 excluded	 3	 RCTs6‐8 each of 
which	included	women	only	with	a	favorable	or	unfavorable	cervix.	
For	example	the	Miller	et	al	study8	only	included	women	with	Bishop	
score	≤5	whereas	Tyllerskar	et	al6	and	Nielsen	et	al7 only included 
women	with	a	favorable	cervical	examination.	The	addition	of	these	










of cesarean delivery.12,38 Several studies also showed higher rates of 
cesarean delivery in women who underwent induction of labor com‐
pared	with	those	who	underwent	spontaneous	labor.38 However, at 
any	given	point	in	a	pregnancy,	the	decision	is	not	between	induction	
of	labor	and	spontaneous	labor,	but	between	induction	and	expect‐





did result in lower frequency of cesarean delivery.27	The	American	
College	 of	 Obstetricians	 and	 Gynecologists	 and	 the	 Society	 for	
Maternal‐Fetal	Medicine	released	a	statement	in	response	to	the	re‐
sults	of	the	ARRIVE	trial.40	Given	the	benefit	in	terms	of	decreased	
risk	 of	 cesarean	 delivery,	 the	 American	 College	 of	 Obstetricians	
and	Gynecologists	and	the	Society	for	Maternal‐Fetal	Medicine	de‐
termined	that	 it	 is	 reasonable	 for	obstetric	care	providers	 to	offer	




F I G U R E  3  Forest	plot	for	the	risk	of	cesarean	delivery	[Color	figure	can	be	viewed	at	wileyonlinelibrary.com]
F I G U R E  4  Forest	plot	for	the	risk	of	meconium‐stained	amniotic	fluid	[Color	figure	can	be	viewed	at	wileyonlinelibrary.com]





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































lished data from their trials.
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